インド・スンダルバン マングローブ豊穣地域における沿岸域コミュニティの気象災害対応力向上に関する研究 by Rajarshi, Dasgupta
Title
Enhancing Coastal Community's Disaster and Climate







Type Thesis or Dissertation
TextversionETD
Kyoto University
 （ 続紙 １ ）                             
京都大学 博士（地球環境学） 氏名 RAJARSHI DASGUPTA 
論文題目 
Enhancing Coastal Community's Disaster and Climate Resilience in the 




The Indian Sundarban delta is a part of tidally active Ganges-Brahmaputra-Meghna 
(GBM) delta well-known for its diverse mangrove forests with high population density 
in its vicinity. The entire delta receives high exposure of hydro-meteorological 
disasters (especially cyclones and storm surges) and such exposure is expected to 
rise with the onset of global climate change. Primarily hosting a large population 
of rural resource-dependent communities, the vulnerability of the coastal 
communities to hydro-meteorological disasters is further magnified by a multitude 
of factors, such as high rate of poverty, primitive livelihood, lack of physical 
infrastructures and ecological degradation of the mangroves etc. All these factors 
lead to an exceptionally poor resilience of the communities against the current 
and projected trend of climate related hazards. Under this backdrop, the 
dissertation attempts to formulate an ameliorative strategy and action plan to 
enhance coastal community's disaster and climate resilience. 
This dissertation is divided into nine chapters. The chapter 1 is introductory in 
nature and provides a brief description of the overall research problem. The chapter 
also describes the research objectives and questions along with a brief narrative 
of the adopted research methodology and structure of the thesis. The second chapter, 
i.e. the chapter 2, narrates the background concepts and approaches of Disaster 
Risk Reduction (DRR), especially, focusing on soft approaches (non-engineered 
approaches) of DRR. In addition, the chapter elaborates in details about the the 
utility and challenges of mangrove based disaster risk reduction in the backdrop 
of Asian mega-deltas.  
The chapter 3 provides the background concepts of complex ‘socio-ecological 
systems’ and thereby, provides an ameliorative framework for assessing the 
resilience of rural, resource dependent coastal communities. In particular, the 
chapter provides the results of a ‘top-down’, indicator based, institutional 
survey conducted over the 19 coastal blocks to assess the existing status of 
community resilience in the Indian Sundarban Delta. Out of the 19 coastal blocks, 
only one was classified as a‘High resilient’ block whereas all the other blocks 
were categorized between low to moderate resilient category. The chapter 4, on the 
other hand, describes the results of a bottom-up, evidence-based assessment of 
community resilience through four focus group discussions and a follow-up 
questionnaire survey (n=268). In short, this chapter narrates the research 
exercises to identify the key attributing factors and their probable solutions that 
led to massive disruption of life during and after the cyclone Aila in 2009. From 
this research exercises, five main attributing factors, i.e. ‘community 
livelihood’, ‘transportation or access’, ‘drinking water’, ‘management of 
mangroves’ and ‘embankment sustainability’ were identified as the impeding 
factors of the observed poor resilience of the communities.  
 
 Considering the close nexus between livelihood, mangroves and embankment failure 
in the backdrop of Cyclone Aila, Chapters 5, 6 and 7 provide the results of in-depth 
socio-environmental planning to enhance the livelihood resilience of the 
communities, improve the performance of the existing participatory management of 
mangrove and formulating long-term strategies for embankment sustainability. In 
particular, Chapter 5 provides the results of participatory adaptation planning 
(FGDs and questionnaire surveys) for the farmers and estuarine/inland fishermen. 
In addition of identifying the potential adaptation options to increase 
productivity and profitability of these two major livelihoods of the delta, the 
chapter also provides some necessary policy recommendations for the local 
government, of which creation of an adaptation fund and overcoming the 
infrastructural gaps remain imperative to facilitate the suggested adaptive 
measures. The Chapter 6 provides an intensive assessment of the performance of the 
existing participatory mangrove management mechanism, especially focusing on the 
current incentive design and the perception and participation of the mangrove 
dependent communities. The qualitative PRA exercises identifies some major 
hindrances in the existing incentive design that hinders participation of nearly 
half of the beneficiaries. Aiming to improve the current situation of participatory 
conservation of mangroves, the key recommendation of this chapter lies at the 
ameliorative proposal for ‘Developmental Incentives’ to supplement the existing 
ecosystem-based incentives. The Chapter 7, on the other hand, examines the current 
embankment reconstruction project through the lens of a proposed socio-technical 
framework for long-term embankment sustainability. The chapter narrates an in-depth 
evaluation of the embankment reconstruction project and observes the lack of 
monitoring and maintenance opportunities for future. In conclusion, the chapter 
recommends methodological inclusion of the communities in the long-term management 
of the earthen embankments. 
In order to implement the suggested recommendations, chapter 8 proposes a 
‘no-regret’, risk sensitive regional development model for the Indian Sundarban 
delta. This model is essentially based on the principles of‘Low Impact Economic 
Development’and broadly follows the no-regret’developmental doctrine to enhance 
the resilience of the local communities against the existing and future hazard 
scenarios. The main driver for this model is ‘developmental incentives’ to enhance 
community capacity and sustainable ecosystem management. The novelty of the 
proposed model lies in the fact, that this model essentially attracts lesser capital 
investment and essentially adheres to an Ecosystem based Disaster Risk Reduction 
(Eco-DRR) principle. In lieu to this, even without the future disasters, 
implementation of this model will bring about positive changes in the community 
within the specified social, economic and ecological limits. In conclusion, the 
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